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Background and Scope
Remarkable advances in surgical management of congenital heart disease (CHD) over the last half century have allowed more than 90% of children with CHD to survive to adulthood (1) . This has led to a shift in the prevalence of CHD, such that adults comprise two-thirds of the overall CHD population, with an for by pediatric cardiologists for many reasons, including the fact that there are few internal medicine cardiologists specializing in this complicated field and access is, therefore, limited (5, 6) . This report recommends an approach to more systematic training of internal medicine cardiologists in the recognition and care of ACHD patients on the basis of previous Bethesda Conference descriptions of workforce needs and educational requirements (5).
Similar recommendations are made for ACHD training for pediatric cardiovascular trainees, with an emphasis on the importance of ACHD training for all cardiologists who may care for these patients, regardless of specialty (7) . In addition, this report addresses the evolving framework of competency-based medical education described by the ACGME Outcomes Project and the 6 general competencies endorsed by ACGME and ABMS. 
GENERAL STANDARDS
The ACC and American Heart Association have produced guidelines for ACHD (8) and educational objectives for setting that provides for patient-centered education in all aspects of ACHD management.
Hands-On Experience
Hands-on experience is important for training in ACHD Know the anatomy, pathophysiology, associated lesions, and natural histories of atrial septal defects (primum, secundum, and sinus venosus) and ventricular septal defects.
Know the anatomy, pathophysiology, associated lesions, and natural histories of bicuspid aortic valve, pulmonic stenosis, coarctation of the aorta, and patent ductus arteriosus.
Know the risk of development and pathophysiology of pulmonary arterial hypertension in adult patients with congenital heart disease, including issues related to noncardiac surgery, pregnancy, contraception, and exercise.
Know the potential reproductive and genetic implications of basic adult congenital heart disease, both for patients and for potential offspring.
Know the indications for patient referral to an adult congenital heart disease center. I
6
Know the cardinal symptoms physical examination, electrocardiogram, and chest x-ray findings of patients with simple adult congenital heart disease.
Know the indications for noninvasive and invasive testing for the evaluation of simple adult congenital heart disease. I
8
Know the indications and contraindications for surgical and percutaneous interventions in adult congenital heart disease. I
9
Know the indications for endocarditis prophylaxis based on current guidelines. I
EVALUATION TOOLS: chart-stimulated recall, conference presentation, direct observation, and in-training examination.
PATIENT CARE AND PROCEDURAL SKILLS 12 24 36 Add

1
Skill to accurately perform a comprehensive history and physical examination in the patient with simple adult congenital heart disease.
Skill to appropriately order and integrate the results of imaging with other clinical findings in the evaluation and management of simple adult congenital heart disease patients.
Skill to evaluate and manage patients with simple adult congenital heart disease who have undergone reparative intervention.
Skill to evaluate and manage the potential cardiovascular complications of pregnant women with simple adult congenital heart disease.
Skill to detect the findings of pulmonary arterial hypertension. I
6
Skill to appropriately advise patients with simple congenital heart disease regarding exercise, sports participation, and return to play, including the use of testing to evaluate for safety.
Skill to evaluate and manage patients with simple congenital heart disease, including appropriate timing for surgical interventions.
I
EVALUATION TOOLS: chart-stimulated recall, conference presentation, and direct observation.
SYSTEMS-BASED PRACTICE 12 24 36 Add 1
Collaborate and coordinate patient care with an adult congenital heart disease center to provide optimal healthcare for appropriate patients with adult congenital heart disease.
Demonstrate the ability to provide primary cardiac longitudinal care for patients with simple adult congenital heart disease in association with an adult congenital heart disease center.
I
EVALUATION TOOLS: chart-stimulated recall, conference presentation, direct observation, and multisource evaluation.
PRACTICE-BASED LEARNING AND IMPROVEMENT 12 24 36 Add 1
Locate, appraise, and assimilate evidence from scientific resources, such as adult congenital heart disease clinical practice guidelines.
Identify knowledge and performance gaps and engage in opportunities to achieve focused education and performance improvement.
I
EVALUATION TOOLS: chart-stimulated recall, direct observation, and reflection and self-assessment. 
Structure and Duration of Training
Because relatively few centers in the United States have amassed a sufficient number of ACHD patients who have been followed in an organized manner, regionalization of training in the care of the complex CHD patients is necessary (6) . In addition to meeting requirements for training duration and numbers of procedures performed and/or interpreted, the trainee must demonstrate achievement of specific competencies. A brief discussion of the competencies and training requirements for ACHD follows.
The specific competencies for Levels I and III are delineated in Table 1 . Level I competencies must be ob- 
Level I Training Requirements
All cardiovascular trainees should be exposed to a core of information regarding adults with CHD. The goal of Level I training is to have the ability to recognize and evaluate common, simple congenital heart lesions and the sequelae of the more commonly repaired congenital heart defects. These graduates should consult and collaborate with a Level III-trained ACHD specialist when major management decisions are made for adults with CHD and for periodic discussions of ongoing care.
We suggest that at least 6 hours of formal lectures within the core curriculum of the training program be devoted to CHD in adults. Table 1 Effectively educate patients and families across the range of socioeconomic and cultural backgrounds about adult congenital heart disease management, complications, and lifestyle issues. Transposition of the great arteries: know the basic anatomy, the types of surgical repair, and their complications in the adult patient.
Single ventricle/Fontan: know the basic anatomy and hemodynamics both in patients with and without surgical repair and that noncardiac surgery must be performed at an adult congenital heart disease center. Know the anatomy, pathophysiology, and associated lesions of Ebstein's anomaly. I
13
14
Know the appropriate indications for and timing of medical, surgical, and interventional therapies in all forms of congenital heart disease.
III
EVALUATION TOOLS: chart-stimulated recall, conference presentation, direct observation, and in-training examination. Skill to accurately interpret the physical examination, electrocardiogram, and chest x-ray findings in patients with Eisenmenger physiology.
PATIENT CARE AND PROCEDURAL SKILLS
Skill to appropriately use electrocardiography, echocardiography, and other imaging modalities in diagnosis and management of complex adult congenital heart disease.
Skill to ensure that female patients have received appropriate contraceptive advice. I
5
Skill to collaborate with an adult congenital heart disease specialist before prescribing medications and procedures with the potential to affect hemodynamic stability in patients with cyanotic heart disease.
Skill to urgently refer patients to an adult congenital heart disease center in the setting of hemoptysis, transient neurological disturbance, syncope, arrhythmia, pregnancy, or anticipated noncardiac surgery.
Skill to interpret echocardiograms, including transesophageal echocardiograms, in all forms of complex congenital heart disease, and to select other appropriate imaging modalities when necessary (magnetic resonance imaging, computed tomography).
III 8
Skill to interpret hemodynamic and angiographic data in all types of complex congenital heart disease. III
9
Skill to appropriately treat complications of complex congenital heart disease, including hemoptysis, arrhythmias, and heart failure.
III
10
Skill to evaluate and manage patients with all forms of complex congenital heart disease, both operated and unoperated, including appropriate timing for surgical interventions. and the Echocardiography Self-Assessment Program) and web-based sites specific to CHD. Additional content could include areas such as preoperative noncardiac surgery assessment, evaluation and management of heart failure, and CHD-related pulmonary hypertension.
In addition to the didactic material in the core curriculum, trainees should be exposed to ACHD patients on a regular basis. This could be done in the context of ongoing weekly case conferences, which may already be part of the cardiovascular training program. In addition, trainees are encouraged to become involved in an ongoing CHD outpatient clinic, to see older children or adolescents with a pediatric cardiology colleague, or both. Skill to appropriately advise patients with all forms of complex congenital heart disease regarding exercise, sports participation, and return to play, including the use of testing to evaluate for safety.
III
SYSTEMS-BASED PRACTICE
Establish an ongoing collaborative relationship with an adult congenital heart disease team or center to facilitate prompt access to appropriate advice and urgent admission of cyanotic patients when necessary.
Utilize an interdisciplinary team approach with other subspecialists to optimize the care of all patients with moderate and complex congenital heart disease.
III
PRACTICE-BASED LEARNING AND IMPROVEMENT 12 24 36 Add
1
Identify strengths, deficiencies, and limits in one's knowledge and expertise in cyanotic heart disease and carry out personalized education to address them.
Locate, appraise, and assimilate evidence from scientific resources, such as adult congenital heart disease clinical practice guidelines, and apply that knowledge to the management and care of patients.
Identify knowledge and performance gaps and engage in opportunities to achieve focused education and performance improvement. Effectively educate patients and families across the range of socioeconomic and cultural backgrounds about adult congenital heart disease management, complications, and lifestyle issues. The specific number of cases and methods of assessing competencies will be developed through the ACGME.
Specialized training is necessary to achieve expertise in The ACGME has defined the essential components of a specialized program for training in ACHD; the ABIM will begin to offer an examination for this additional certification in 2015. Information concerning the eligibility requirements for the examination can be obtained from the ABIM.
